Supplementary Figure 1 | Polarization state of the emitted THz radiation. THz signal components with polarization perpendicular and parallel to the in-plane sample magnetization. For the polarization analysis, a wire-grid polarizer was placed behind the YIG(3 µm)|Pt(5.5 nm) sample, and the in-plane sample magnetization was set parallel and perpendicular to the polarizer direction. Data were lowpass-filtered with a Gaussian filter of 15 THz FWHM centered at 0 THz.
Supplementary Figure 2 | Effect of reversing the YIG|Pt bilayer.
Upon reversing a GGG(substrate)|YIG(3 µm)|Pt(5 nm) sample, we observed reversal of the signal ( ) odd in the sample magnetization. For the reversed sample, the propagation of the THz pulse through the GGG substrate led to significant distortion of the THz signal. To correct for the different dispersion of the GGG substrate for THz and optical radiation, waveforms from YIG/Pt were shifted to earlier time delays by 1 ps. 
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